PRESIDENT'S  MESSAGE 

I  was  happy  to  receive  the  following  letter  from  Dr.  Charles 
E.  Odegaard,  President  of  the  University  of  Washington,  and 
am  pleased  to  share  it  with  the  Foundation  members.  The 
Foundation  deems  it  most  fortunate  that  the  University  has 
had  a  President  who  has  had  an  active  interest  in  the  welfare  of 
the  Arboretum.  We  will  miss  his  leadership  and  wish  him 
continued  fulfillment  in  his  retirement. 
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Mr.  John  A.  Putnam 
President,  Arboretum  Foundation 
9026  N.E.  14th  Place 
Bellevue,  Washington  9&004 

Dear  Mr.  Putnam: 

I  want  you  to  know  how  very  much  my  colleagues  at  the 
University  of  Washington  who  have  been  professionally  and 
administratively  involved  in  Arboretum  affairs  appreciate  the 
efforts  you  and  your  associates  have  been  making  to  try  to  preserve 
the  possibility  for  a  distinctive  scientific  arboretum  and 
botanical  garden  appropriately  handled  and  used  within  Washington 
Park  as  one  element  within  the  City  of  Seattle  park  system. 

While  I  personally,  obviously,  can  lay  claim  to  no  professional 
expertness  in  horticultural  matters,  I  do  feel  as  a  citizen  the 
consequences  of  the  work  of  those  who  have  evidenced  a  special 
interest  in  arboretum  and  botanical  garden  affairs  and  through 
such  organizations  as  yours  in  cooperation  with  the  University 
made  it  possible  for  each  of  us  to  enjoy  a  rare  attractive  kind 
of  green  space  and  at  the  same  time  to  learn  something  about 
plants  for  our  personal  enrichment. 

While  we  do  not  know  yet  the  outcome  of  the  recent 
discussions  as  far  as  the  decisions  of  the  City  of  Seattle  are 
concerned,  I  do  indeed  hope  that  a  basis  for  our  continuing 
collaboration  can  be  found  which  will  permit  Washington  Park  to 
shelter  a  very  unusual  facility  both  for  public  enjoyment  and 
for  an  increase  in  knowledge  about  plantings  such  as  are  to  be 
found  in  the  arboretum  and  botanical  garden.  Surely  you  and 
your  associates  have  done  all  possible  to  help  bring  about  such 
a  solution. 

With  appreciation, 


Sincerely  yours, 


President 
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The  Hazards  of 
Genetic  Uniformity  in  Plants 

by  REINHARD  F.  STETTLER  * 


Photo:  Joseph  P.  Butler 


Have  you  ever  seen  thousands  of  elite  troops 
perform  on  a  parade  ground?  If  so,  you 
probably  experienced  an  ambivalent  sensation: 
on  the  one  hand  you  were  impressed  by  the 
precision  and  uniformity  of  form  and  move¬ 
ment  in  these  long  columns  of  soldiers;  on  the 
other,  you  had  a  certain  sensation  that  there 
was  something  unnatural,  counter-biological,  in 
such  automated  behavior  of  human  beings.  And 
if  I  had  to  make  any  prediction  about  tnis 
sensation  I  would  say  that  its  intensity  was, 
among  other  things,  proportional  to  the  num¬ 
ber  of  performers  on  the  parade  ground.  In 
other  words,  while  you  may  accept  a  small  drill 
team  as  something  entertaining,  you  are  uneasy 
about  thousands  of  performers  engaging  in  the 
same  synchrony. 

Is  there  somewhere  in  our  body  a  physical 
endowment,  an  Ur-Masse,  that  serves  as  a  check 
mechanism  setting  off  a  buzzer  whenever  we 
violate  our  biological  code?  If  so,-  it  is  not 
entirely  reliable,  or  at  least  not  equally  so  in  all 


*Dr.  Stettler  is  Associate  Professor  of  Forest  Genetics 
at  the  University  of  Washington,  College  of  Forest 
Resources,  and  a  member  of  the  Bulletin  Editorial 
Board. 


of  us.  Or  else  most  of  us  would  be  perturbed  by 
the  uniformity  of  fruit  and  vegetables  that  we 
encounter  in  any  supermarket  today:  apples, 
tomatoes,  oranges,  corn  ears,  salad  heads,  all  are 
paraded  to  display  their  remarkable  repeatabili¬ 
ty  in  size,  form,  color,  and  ripeness.  And 
indeed,  their  uniformity  is  remarkable.  In  fact, 
we  will  immediately  notice  undue  variability 
and  will  attribute  it  to  inadequate  quality 
control. 

Now,  if  there  is  any  difference  between 
soldiers  and  corn  plants,  it  should  make  our 
analogy  even  more  alarming.  While  a  soldier 
leaves  his  group  identity  on  the  parade  ground 
and  spends  his  evening  as  an  individual,  to  be  a 
corn  plant  is  a  full-time  proposition.  Or  in  other 
words,  while  stereotype  in  the  case  of  the 
soldier  is  temporary  and  largely  achieved 
through  the  environmental  molding  of  basically 
variable  genotypes,  in  the  case  of  the  corn  plant 
it  is  permanent  and  largely  obtained  via  genetic 
uniformity.  Why  should  this  cause  alarm? 
Because  genetic  uniformity  also  means  uni¬ 
formity  in  the  resistance  or  susceptibility  to 
pathogens  and  insects.  And  since  many  plant 
parasites  have  markedly  shorter  life  cycles  than 
their  hosts,  they  can  rapidly  evolve  new  virulent 
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strains  capable  of  exploiting  a  widely  available 
uniform  substrate.  This  is  precisely  what  has 
happened  every  few  years  in  many  different 
crops,  frequently  with  disastrous  economic 
impact.  So  much  so  that  in  1970,  triggered  by 
the  southern  corn  blight,  the  National  Academy 
of  Science  appointed  a  study  committee  of 
experts  to  broadly  examine  the  general  issue  of 
vulnerability  of  crops.  The  report  of  this 
committee  has  been  recently  published(1)  .  It 
tells  a  disturbing  but  plausible  story  and  makes 
recommendations  that,  hopefully,  will  have  a 
significant  impact  on  agricultural  practice, 
policy,  and  research.  It  singles  out  one  factor 
that  seems  to  be  the  common  denominator  in 
most  recurring  crop  epidemics:  genetic  uni¬ 
formity. 

Let  us  then  briefly  examine  how  natural 
selection  operates,  how  man's  selection  com¬ 
pares  with  it,  and  how  the  two  may  interact 
under  certain  circumstances  to  bring  about 
plant  epidemics.  And  let  us  finally  consider 
how  this  affects  us  as  biologically  aware  citi¬ 
zens. 

Natural  Selection 

The  concept  of  natural  selection,  introduced 
by  Darwin  in  1859,  and  hotly  debated  at  that 
time,  is  now  accepted  as  an  integral  part  of 
organic  evolution.  However,  what  initially  was 
suggested  by  the  maxim  “survival  of  the  fittest" 
has  in  the  meantime  been  more  thoroughly 
analyzed  and  has  revealed  a  fairly  sophisticated 
machinery.  The  vignette  of  the  triumphant  stag 
standing  over  his  dead  opponent  no  longer 
seems  adequate  to  portray  the  subtle  process  by 
which  certain  genes  are  passed  on  from  one 
generation  to  another  in  greater  numbers  than 
others. 

Selection  implies  choice,  the  availability  of 
alternatives.  This  seems  almost  too  trite  to 
deserve  attention.  Yet,  it  touches  on  a  funda¬ 
mental  law  concerning  the  genetic  basis  of 
natural  selection.  This  law  was  first  convinc¬ 
ingly  demonstrated  in  the  early  1900's  by  the 
Danish  scientist,  Johannsen,  in  a  series  of 
simple  but  rigorous  selection  experiments  in¬ 
volving  the  common  garden  bean(2)  .  Starting 
with  a  mixture  of  seed  from  many  different 
plants,  Johannsen  selected  for  different  seed 
weights  and  found  that  in  the  first  generation 


progenies  from  heavier  seeds  in  general  had 
greater  average  seed  weight  than  progenies  from 
lighter  seed.  After  a  few  generations,  however, 
the  differences  stabilized  and  could  not  be 
further  increased  by  selection.  In  other  words, 
selection  had  initially  separated  the  mixed  lot 
into  “pure  lines"  each  of  which  thereafter 
could  not  be  broken  down  further  into  sub¬ 
lines  because  it  was  genetically  uniform. 
Apparently  then,  selection  became  ineffective 
as  soon  as  all  genetic  variation  had  been 
exhausted. 

What  Johannsen  did  with  his  beans  was 
essentially  a  model,  albeit  a  grossly  simplified 
one,  of  what  is  going  on  in  nature.  The 
effectiveness  of  natural  selection  is  proportional 
to  the  amount  of  natural  variation  available. 
Hence,  it  is  not  surprising  that  most  evolution¬ 
ary  successful  organisms  —  those  that  have 
been  able  to  adapt  to  the  changing  environment 
—  have  mechanisms  by  which  they  can  release  a 
certain  amount  of  genetic  variation,  generation 
after  generation.  This  ensures  that  in  the  face  of 
changing  living  conditions,  a  certain  fraction  of 
offspring  will  be  pre-adapted  and  will  provide 
continuity  for  the  species. 

One  mechanism  that  generates  variability  is 
sexual  reproduction.  If  its  ubiquity  is  a  measure 
of  significance  it  must  have  been  one  of  the 
most  significant  inventions  in  evolutionary  his¬ 
tory,  because  it  is  found  throughout  the  major 
phyla  of  the  plant  and  animal  kingdoms. 
Characteristically,  it  provides  two  shuffling 
processes,  meiosis  (the  formation  of  sex  cells) 
and  fertilization  (the  fusion  of  sex  cells),  in 
which  gene  associations  are  broken  up  more  or 
less  at  random,  repackaged,  and  recombined 
into  new  individuals,  many  of  them  uniquely 
predisposed  to  meet  new  challenges. 

The  power  of  this  recombination  process  can 
be  portrayed  by  a  simple  calculation  for  the 
correctness  of  which  you  have  to  take  my 
word.  Under  a  set  of  rather  straightforward 
assumptions,  two  parent  plants  that  differed  by 
no  more  than  100  genes  (a  small  fraction  of 
their  genetic  endowment)  could  produce  1.6  x 

r  n 

10  different  offspring  if  recombination  was 
completely  at  random,  a  truly  astronomical 
number. 

Now  you  may  wonder  whether  so  much 
variation  may  not  be  too  much.  Suppose  our 
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two  parent  plants  were  very  well  adapted  to  the 
environment  in  which  they  lived.  More  than 
likely,  their  immediate  offspring  would  experi¬ 
ence  a  very  similar  kind  of  environment  rather 
than  a  drastically  changed  one.  Thus,  it  would 
seem  extravagant  to  channel  so  much  reproduc¬ 
tive  potential  into  new  random  concoctions, 
most  of  which  would  turn  out  to  be  misfits 
anyway.  Would  it  not  seem  more  sensible  to 
produce  progeny,  the  bulk  of  which  showed 
much  resemblance  to  the  parents,  whereas  only 
a  small  fraction  would  constitute  new  experi¬ 
ments?  In  such  a  manner  both  demands  could 
be  met,  the  former  assuring  immediate  adapta¬ 
tion,  and  the  latter  providing  for  long  term 
evolutionary  success.  Although  such  teleological 
reasoning  seems  hardly  within  the  power  of  a 
flower  head,  most  plants  have  indeed  adopted 
such  a  mixed  strategy,  setting  certain  con¬ 
straints  upon  recombination  and  often  combin¬ 
ing  sexual  reproduction  with  a  sexual  reproduc¬ 
tion  to  exploit  both  homogeneity  and 
heterogeneity  in  space  and  time.  Or,  in  other 
words,  those  species  that  were  either  too  uni¬ 
form  or  too  variable  ended  up  in  evolutionary 
blind  alleys. 

Man's  Selection 

Man,  the  domesticator,  has  applied  selection 
pressures  of  his  own  to  many  plants  and 
animals  and  over  the  years  has  completely 
reshaped  their  morphology,  anatomy,  physiolo¬ 
gy  and  genetics.  First  intuitively,  later  more 
deliverately  and  scientifically,  he  lengthened 
corn  ears  and  shortened  wheat  stalks,  got  more 
seed  in  poppies  and  fewer  in  oranges,  made 
bulls  fiercer  in  Spain  and  tamer  in  Texas.  And 
to  safeguard  his  investments,  he  protected  them 
against  pests  and  diseases. 

If  there  was  a  common  goal  in  all  these 
diverse  strategies  it  was  predictability.  To  this 
end,  all  unpredictable  factors  were  minimized. 
This  called  on  the  one  hand  for  homogeneous 
races  or  hybrids  with  predictable  requirements 
from  the  environment,  and  on  the  other,  for 
predictable  and  unform  environments.  With  a 
bit  of  systematic  testing  you  could  determine 
the  optimal  recipe  of  cultivation,  nutrition  and 
protection  of  a  given  race  and  push  it  to 
maximum  performance.  Once  tested,  this  could 
be  repeated  on  a  large  scale,  provided  all  steps 
of  the  recipe  were  faithfully  followed  and  all 


ingredients  remained  the  same.  Under  favorable 
circumstances,  even  the  vagaries  of  weather 
could  be  eliminated  and  replaced  by  a  uniform 
greenhouse  climate.  Large-scale  culture  of  a 
predictably  uniform  product  allowed  mechani¬ 
zation  in  harvesting  and  processing  and  ulti¬ 
mately  reduced  the  market  price.  Predictability 
of  the  produce  allowed  the  producer  to  in¬ 
fluence  consumer  expectations  through  adver¬ 
tisement.  And  finally,  the  consumer  became 
used  to  a  uniform  product  of  predictable 
quality. 

In  the  process,  productivity  has  been  raised 
several-fold,  allowing  man  to  feed  more  mouths 
with  less  land.  However,  as  so  many  other 
advances  in  our  finite  system,  this  boon  has  not 
come  free.  In  fact,  it  has  exacted  a  price,  the 
amount  of  which  seems  acceptable  to  some 
scientists,  exorbitant  to  others.  However,  all 
agree  that  the  price  is  difficult  to  assess  in  that 
it  is  a  composite  of  many  different  currencies. 
How  do  you  measure,  for  example,  the  sys¬ 
tematic  depletion  of  genetic  variation  through 
the  replacement  of  natural  populations  with 
synthetic  populations?  And  what  is  the  appro¬ 
priate  time  span  for  which  this  loss  should  be 
prorated? 

In  the  absence  of  a  commonly  accepted 
index  it  may  be  at  least  useful  to  examine  some 
statistics  that  portray  the  degree  of  genetic 
uniformity  in  a  few  of  our  major  crops.  They 
are  taken  from  the  NAS  Study*1 )  and  are 
presented  in  Table  1.  We  can  see  there,  for 
example,  that  in  the  case  of  cotton,  53  percent 
of  the  total  acreage,  or  approximately  six 
million  acres,  are  planted  to  no  more  than  3 
major  varieties.  In  other  words,  one  single 
genetic  variety  may  cover  as  much  as  two 
million  acres.  The  figures  are  even  more  ex¬ 
treme  for  corn  and  assume  a  truly  alarming 
dimension  if  we  realize  that  most  corn  varieties 
in  1969  shared  the  same  identical  cytoplasm, 
the  “Texas  male  sterile  cytoplasm",  which  had 
been  carefully  built  into  them  for  the  purpose 
of  breeding  efficiency.  It  was  precisely  this 
uniform  cytoplasm  that  proved  to  be  the  failing 
link  when  in  1970  a  new,  virulent  strain  of  the 
corn  blight  fungus,  Helminthosporium  may d is, 
spread  through  the  U.S.  cutting  down  corn 
yields  by  as  much  as  50  percent  in  some 
southern  states. 
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Table  1 :  Acreage  of  Some  Major  U.S.  Crops  and  Percent  of  Acreage  Devoted 


to  Major  Varieties 

(*1969  Figures) 

Acreage 

Number  of 

Percent  Acreage 

Crop 

(Million) 

Major  Varieties 

Devoted  to  Major  Varieties 

Bean,  dry 

1.4 

2 

60 

Bean, snap 

0.3 

3 

76 

Cotton 

11.2 

3 

53 

Corn 

66.3 

6 

71 

Peanut 

1.4 

9 

95 

Peas 

0.4 

2 

96 

Potato 

1.4 

4 

72 

Soybean 

42.4 

6 

56 

Wheat 

44.3 

9 

50 

*From  "Genetic  Vulnerability  of  Major  Crops",  NAS,  1972 


Evidently,  depletion  of  genetic  variability 
has  reached  major  proportions  in  our  agricultur¬ 
al  crops.  The  question  is:  How  does  genetic 
uniformity  contribute  to  the  outbreak  of 
epidemics? 

Uniformity  and  Epidemics 

It  should  be  obvious  that  a  densely  packed 
host  population,  all  of  identical  genotype  and 
all  of  which  happen  to  be  sensitive  to  a 
particular  pathogen,  is  the  ideal  situation  for 
such  a  pathogen  to  spread  and  possibly  ap¬ 
proach  epidemic  proportions.  What  frequently 
is  less  well  understood  is  how  an  initially 
resistant  host  all  of  a  sudden  turns  out  to  be 
sensitive. 

Typically,  this  reflects  not  so  much  a  change 
in  the  host  but  rather  a  change  in  the  pathogen. 
Pathogen  organisms,  such  as  fungi,  bacteria,  and 
viruses  can  mutate,  that  is,  undergo  abrupt 
heritable  random  changes  in  their  genetic 
make-up.  Most  of  these  mutations  will  turn  out 
to  be  disadvantageous,  but  a  rare  one  will 
confer  an  adaptive  advantage  to  its  carrier, 
potentially  developing  it  into  a  new  virulent 
strain.  Given  the  requisite  conditions,  this  strain 
can  quickly  spread  through  the  host  population 
as  long  as  it  encounters  hosts  of  the  same  type. 
Once  it  runs  out  of  host  substrate  it  may  either 
adapt  to  a  new  host  or  else  it  has  specialized 
itself  out  of  existence.  (This  explains  why  most 
host-parasite  relationships  reach  some  sort  of 
equilibrium  in  an  endemic  state). 

Since  mutations  are  random  events,  the 


more  you  can  produce  and  test,  the  more  likely 
you  will  find  one  that  is  adaptive.  If,  say,  you 
took  a  large  number  of  fungal  spores  and  plated 
them  out  in  hundreds  of  petri  dishes  containing 
all  the  same  medium,  chances  are  you  would 
find  a  spore  that  could  grow  on  this  substrate. 
If,  however,  you  partitioned  this  same  number 
of  spores  among  ten  different  media,  you 
would  immediately  lower  the  probability  of 
success,  let  alone  of  finding  a  spore  that  could 
grow  on  two  or  three  of  the  tested  media. 
Similarly,  large  acreages  of  uniform  host  sub¬ 
strate  are  more  prone  to  disease  outbreaks  than 
small  acreages  of  diverse  hosts. 

Now,  why  can't  the  host  organism  counter 
with  a  mutation  that  confers  resistance  against 
a  new  virulent  pathogen?  Actually  it  can  and 
frequently  does,  but  there  is  an  inevitable  time 
lag  which  is  further  accentuated  because  the 
host  organism  has  typically  a  longer  life  cycle 
than  the  pathogen,  making  it  more  sluggish  in 
its  adaptive  response.  During  the  time  lag,  the 
host  incurs  losses  and  these  losses  are  typically 
proportional  to  the  uniformity  of  the  host. 

Man,  the  domesticator,  has  been  smart 
enough  to  get  the  hang  of  these  cycles  in 
host-pathogen  relationships.  Thus,  resistance 
testing  has  become  routine  in  any  plant  and 
animal  breeding  program.  Any  new  variety  that 
is  released  has  usually  been  tested  against  all 
available  strains  of  important  pathogens  and 
under  a  variety  of  conditions.  Strict  regulations 
and  enforcement  programs  have  been  adopted 
by  many  countries  to  minimize  the  introduc- 
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tion  of  exotic  pests.  In  spite  of  these  efforts, 
there  has  been  an  endless  string  of  epidemics, 
some  with  catastrophic,  impact.  More  impor¬ 
tantly,  if  there  was  a  common  denominator 
between  the  outbreaks  of  major  epidemics  of 
the  past  such  as  wheat  rust,  the  Victoria  blight 
of  oat,  the  Panama  disease  of  banana,  the 
Bengal  rice  disease  and  the  southern  corn  leaf 
blight,  it'  was  the  genetic  uniformity  of  the 
host.  Clearly,  crop  monoculture  and  genetic 
uniformity  invite  epidemics. 

A  Purely  Agricultural  Problem? 

By  now,  you  are  probably  wondering  why  I 
take  up  space  in  the  Arboretum  Bulletin  to 
discuss  matters  that  should  be  the  concern  of 
agronomists.  The  point  is  that  while  agrono¬ 
mists  should  worry  about  the  problem,  they 
cannot  solve  it  alone.  It  takes  an  informed 
consumer,  too. 

The  problem  of  crop  uniformity  has  con¬ 
cerned  plant  scientists  for  a  long  time  and  they 
have  devised  massive  back-up  programs  such  as 
preserving  gene  resources  in  wild  species  and 
varieties,  identifying  varieties  with  broad- 
spectrum  resistance,  and  inducing  new 
mutations  that  either  confer  resistance  in  de¬ 
sirable  varieties,  or  desirable  traits  in  resistant 
varieties.  These  efforts  have  been  real  but 
apparently  inadequate;  and  in  fact,  the  Com¬ 
mittee  on  Genetic  Vulnerability  of  Major  Crops 
recommends  a  number  of  specific,  well  coordin¬ 
ated  measures  to  fill  the  breach(1)  .  But  what 
should  concern  us  here  is  that  these  efforts  may 
be  largely  deflated  by  the  undue  reward  our 
free  market  economy  places  on  a  uniform 
product.  As  long  as  we  as  consumers  are 
satisfied  with  three  apple  varieties  instead  of 
twenty,  and  as  long  as  we  accept  a  small  price 
differential  as  a  decisive  argument  in  our 
purchase,  we  directly  contribute  to  genetic 
uniformity.  The  question  is  whether  what 
seems  sound  in  our  day-to-day  economy  is 
equally  sound  in  the  long  run.  As  in  so  many 
related  issues  concerning  finite  resources  in  a 
finite  space,  we  may  gradually  become  aware 
that  what  is. an  advantage  to  a  small  segment  of 
society  may  well  be  a  cost  to  society  at  large. 
We  have  the  choice  to  decide  in  which  form  and 
over  what  time  we  want  to  bear  this  cost,  but 
we  cannot  wish  it  away. 


I  am  reasonably  optimistic  that  we  are 
capable  of  meeting  this  challenge  in  a  rational 
manner.  The  recent  advances  in  our  coping  with 
pollution  point  this  way.  More  significantly,  I 
am  reminded  of  the  time  when  the  supermarket 
syndrome  swept  the  country,  wiping  out  the 
corner  store  and  confronting  us  cheese  eaters 
with  a  tasteless  assembly-line  product  wrapped 
in  plastic.  As  you  all  know,  the  delicatessen 
store  is  back  again,  in  fact  it  flourishes.  The 
cheese  varieties  are  more  numerous  than  ever, 
and  we  can  even  taste  them  before  we  buy 
them.  Is  this  merely  a  by-product  of  our 
increasing  affluence  or  was  it  a  systematic 
reaction  to  what  we  might  call  a  counter- 
biological  excess  of  uniformity?  Or,  more 
broadly,  does  our  economy  obey  rules  that  are 
ultimately  rooted  in  the  biological  realm  of 
organic  evolution? 

If  my  first  point  related  to  our  role  as 
consumers  my  second  point  pertains  to  our 
role  as  tree  growers.  Clearly,  what  holds  for 
crop  plants  must  have  a  bearing  on  our  trees, 
too.  Indeed  it  does.  Luckily,  most  of  our  forest 
tree  species  have  not  yet  been  subjected  to 
long-term  domesticating  pressures  and  are, 
therefore,  still  in  a  near-wild  state  with  abun¬ 
dant  genetic  variability.  Also,  their  natural 
breeding  mechanisms  seem  to  maximize  genetic 
variation,  thereby  rendering  them  less  sus¬ 
ceptible  to  depletion  in  response  to  uniform 
selection  pressures.  Furthermore,  most  sys¬ 
tematic  forest-tree  improvement  programs  are 
of  recent  enough  origin  that  due  attention  has 
been  paid  to  maintaining  a  broad  genetic  base. 

But  there  are  warning  examples,  too.  Poplar 
culture  in  Europe  is  a  case  in  point.  Poplars  are 
grown  in  large,  intensively-managed  plantations 
over  short  rotations,  to  be  utilized  as  match 
stock,  veneer,  and  pulp.  There  is  nothing 
fundamentally  wrong  with  this  intensive  culture 
and  in  fact,  we  will  see  more  of  it  in  this 
country,  too.  But  where  the  problem  arises  is 
that  poplar  culture  is  frequently  synonymous 
with  monoclonal  culture.  In  other  words,  large 
acreages  are  usually  planted  with  trees  of  a 
single  clone,  all  having  been  derived  through 
vegetative  propagation  from  the  same  original 
tree  and  thus  all  being  genetically  identical. 
And  since  some  of  these  clones,  because  of 
their  phenomenal  performance,  have  received 
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wide  publicity,  they  have  been  quickly  adopted 
by  many  land  owners  and  eventually  covered 
extensive  areas  in  many  neighboring  countries. 
This  has  been  going  on  over  more  than  a 
century  but  on  a  large  scale  mainly  since  World 
War  II;  in  any  event  sufficiently  long  for  certain 
pathogens  such  as  Ap/anobacterium  populi,  a 
bacterial  canker,  Melampsora  rust,  or  more 
recently  Marsonnina  brunnea,  a  leaf  disease,  to 
adapt  to  such  "miracle"  clones  and  periodically 
to  wipe  them  out.  The  problem  is  significant 
enough  that  the  European  Common  Market 
countries  have  launched  a  coordinated  program 
of  resistance  testing  and  systematic  broadening 
of  the  genetic  base  in  poplar  breeding.  It  may 
be  of  interest  to  know  that  what  many  view  as 
a  weed  species  in  the  Pacific  Northwest,  our 
native  black  cottonwood,  is  considered  a  prime 
source  of  desirable  genes  for  this  program. 

The  lesson  we  can  dearn  from  the  poplar 
story  is  that  vegetative  propagation  of  trees,  if 
practiced  without  restraint,  may  seriously  af¬ 
fect  the  life  expectancy  of  the  particular 
cultivar.  The  lesson  is  of  particular  significance 
to  those  of  us  concerned  with  fruit  trees,  shade 
trees  and  ornamentals,  because  vegetative 
propagation  is,  of  course,  the  normal  route  by 
which  these  trees  are  multiplied.  No  matter  how 


sweet  a  given  apple,  how  shapely  a  maple,  and 
how  smog  resistant  a  given  oak  may  be  the 
more  copies  we  produce  of  that  given  type,  and 
the  more  we  crowd  them  together  the  greater 
the  chance  of  eventually  eliminating  them.  It 
seems  therefore,  particularly  short  sighted  that 
in  many  eastern  and  mid-western  cities  the 
dying  American  elm  has  been  replaced  by  a 
single  mutant  form  of  Honey  Locust,  G/ec/itsia 
triacanthos  f.  inermis. 

We  must  see  to  it  that  variation  prevails  in 
our  urban  planting  programs:  mixes  of  species, 
mixes  of  varieties,  mixes  of  clones!  Or  else,  we 
had  better  be  prepared  to  pay  the  price. 

As  I  began  my  story  with  an  analogy,  I 
might  as  well  end  it  with  one,  too.  Uniformity 
in  plants  seems  to  be  as  short  lived  as  we  might 
predict  it  to  be  in  people.  A  world  of  Einsteins 
and  Sophia  Lorens,  exciting  as  it  might  be, 
would  hardly  make  for  a  stable  society  nor  a 
secure  future.  After  all,  who  would  mend  my 
socks? 
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Dwarf 

Rhododendrons 
for  the 
Rock  Garden 

BETTY  CAPERCI* 


Have  you  considered  rhododendrons  for 
your  rock  garden?  Although  numerous  articles 
have  been  written  on  various  plants  for  the  rock 
garden,  too  few  are  about  one  of  the  most 
choice,  namely,  the  dwarf  rhododendrons. 
Thus,  many  people  neglect  to  include  some  of 
the  little  jewels  when  they  are  creating  their 
masterpiece.  A  few  dwarf  rhododendrons 
would  provide  accent  areas  and  add  great 
beauty  to  the  overall  picture. 

A  misconception  exists  pertaining  to  the 
definition  of  "dwarf"  in  regard  to  rhododen¬ 
drons.  Some  are  called  "dwarf"  that  in  reality 
are  not  truly  dwarf.  The  very  largest  of  the  true 
dwarfs  never  will  reach  over  three  feet  in  their 
lifetime.  Many  of  them  will  only  grow  a  few 


*Mrs.  James  Caperci  and  her  husband  are  well-known 
hybridizers  and  rhododendron  growers  in  the  Pacific 
Northwest.  They  specialize  in  alpine  or  dwarf  varieties. 


inches  high,  and  will  spread  into  lovely,  com¬ 
pact  mats.  In  fact,  some  of  them  could  be 
called  "creepers." 

Only  two  of  the  dwarf  rhododendrons  that  I 
can  think  of  are  stoloniferous,  but  never  in¬ 
vasive:  R.  pemakoense  and  one  of  its  hybrids, 
R.  'Rose  Elf.'  Being  stoloniferous  only  adds 
to  their  ability  to  spread  into  more  compact 
buns.  No  dwarf  rhododendrons  will  ever  "take 
over"  any  of  its  neighbors  in  the  rock  garden. 

The  other  advantages  of  using  dwarf  rhodo¬ 
dendrons  are  numerous.  Most  of  them  are 
evergreen,  though  in  some  plants  the  foliage 
changes  colors  with  the  seasons.  They  have 
small  foliage,  and  grow  slowly  in  the  rock 
garden.  And  color  of  bloom?  They  come  in  all 
colors  of  the  rainbow!  Because  the  best  known 
one,  R.  impeditum,  and  several  others  bloom  in 
shades  of  lavender  or  purple,  many  people  do 
not  realize  the  full  scope  of  their  color  range. 
We  have  a  form  of  R.  impeditum  that  has  a 
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rich,  deep  purple  flower.  R.  intricatum  is  about 
as  good  a  blue  as  a  flower  can  be.  Another  form 
of  R.  intricatum  has  such  a  soft,  delicate  shade 
of  lavender  that  one  almost  expects  it  to  have 
the  odor  of  lavender.  R.  calostrotum  is  a  bright 
magenta.  Many  people  do  not  like  magenta,  but 
the  foliage  of  this  plant  is  something  else  again! 
It  is  one  of  the  loveliest  grey-blue,  with 
rusty-colored  indumentum  on  the  under-side  of 
its  small  leaves.  The  bright  magenta  flowers  are 
most  attractive  contrast  against  the  foliage. 
Those  who  say  they  do  not  like  that  color  are 
the  very  ones  most  likely  to  acquire  this  plant 
when  they  see  it! 

Originally  coming  from  above  timberline  in 
the  very  high  rugged,  tough  mountain  areas 
such  as  the  Himalayas,  dwarf  rhododendrons 
are  understandably  very  hardy.  As  most  rocker¬ 
ies  and  rock  gardens  are  sunny,  here  too  is 
another  reason  why  these  small  gems  should  be 
included  in  the  planting.  If  given  too  much 
shade,  these  dwarfs  will  put  too  much  of  their 
energy  into  leggy  growth  instead  of  flowers. 
Their  roots  do  like  to  be  fairly  cool  and  moist, 
so  they  love  to  snuggle  among  rocks.  Care  is  at 
a  minimum.  The  main  point  to  remember  is 
that  any  rhododendron  needs  water  and  good 
drainage.  Roots  should  never  be  allowed  to  dry 
out,  but  the  drainage  is  seldom  a  problem  in  a 
rock  garden. 


The  plant  itself,  not  the  bloom,  is  the  main 
thing  to  consider  when  choosing  a  dwarf 
rhododendron  —  or  any  other  plant  for  that 
matter!  It  is  the  plant  one  looks  at  for  most  of 
the  year.  Flowers  are  just  a  wonderful  added 
bonus  to  a  lovely  plant.  Hence,  plants  should  be 
chosen  for  their  foliage,  habit  of  growth,  and 
continuity  with  the  others  with  which  they  will 
be  growing.  The  blossoms  will  be  an  exciting 
surprise  after  the  plant  has  been  enjoyed  the 
rest  of  the  year.  Incidentally,  some  of  the  dwarf 
rhododendrons  bloom  in  the  early  fall  as  well  as 
spring,  doubling  the  bonus!  R.  chryseum,  a 
lovely  golden  yellow,  is  blooming  as  heavily 
now  (mid-October)  as  it  did  last  spring.  De¬ 
pending  on  the  weather,  of  course,  by  choosing 
certain  varieties  one  can  have  some  bloom  in 
the  rock  garden  from  dwarf  rhododendrons 
from  February  to  June  or  July.  Some  will 
bloom  so  profusely  that  it  is  difficult  to  see  the 
leaves.  Many  of  them  bloom  when  they  are  so 
tiny  it  is  hard  to  believe. 

Size  of  the  flowers  varies  as  greatly  as  does 
the  color  range  or  the  foliage:  the  tiny,  pure 
white,  flatish  bloom  of  R.  microteucum,  or 
those  that  have  small,  round,  ball-like  trusses  of 
tiny  flowers  such  as  R.  intricatum  (blue),  R. 
impeditum  (lavender  to  purple),  R.  chryseum 
(yellow),  R.  'Maricee'  (selected  form  of  R. 
sargentianum,  white  or  light  pink)  or  the  shades 


R.  pemakoense  makes  a  delightful  rockery  plant. 


Photo:  E.  F.  Marten 


of  pink  to  red  and  also  pure  white  of  one  of  my 
favorites,  R.  kiusianum,  a  native  of  Japan. 
Many  varieties  have  bell-shaped  flowers.  Among 
them  are  three  of  our  own  creations:  R.  'Kim' 
(pinkish  turning  to  yellow),  R.  'Bobette'  (yel¬ 
low),  and  R.  'Patricia'  (ruby  red).  The  earlier 
mentioned  R.  pemakoense  and  R.  'Rose  Elf'  are 
among  those  with  larger,  more  open  bells.  The 
well  known  R.  forrestii  var.  repens  brightens 
any  spot  with  its  good-sized  clear-red  tubular 
bell.  Deeper  red  is  R.  chamaethomsoni,  and 
even  deeper  is  R.  'Carmen.'  Similar  shape  of 
flower  is  found  in  R.  myrtilloides  (plum-pink), 
R.  cremastum  (old  rose),  and  others.  Some  have 
flatish,  pansy-like  flowers  that  seem  to  stand  up 
and  look  at  one:  R.  radicans,  R.  keleticum  and 
R.  prostratum  to  name  a  few.  R.  chrysanthum 
has  larger  creamy-yellow  trusses,  as  does  R. 
hanceanum  nanum,  which  also  has  beautiful, 
bronzy  new  growth. 

Who  could  resist  having  a  plant  of  R. 
williamsianum  in  his  rock  garden?  It  has  every¬ 
thing  one  could  ask  for  in  a  plant:  small  round 
leaves,  chocolate-colored  new  growth,  compact 
habit,  beautiful  clear  pink  cup-shaped  flowers. 
It  is  understandable  that  is  a  favorite  of 
hybridizers.  If  perfectly  happy  in  its  environ¬ 
ment,  it  will  bloom  profusely.  I  must  confess 
that  in  one  way  it  is  like  some  people.  If  it 
is  not  satisfied  with  where  it  is  growing,  it  will 
sulk  a  bit,  and  not  perform  up  to  expectations 
by  giving  out  only  a  few  blooms.  We  have 


plants  over  twenty  years  old  that  measure  a 
foot  high  and  two  feet  across,  so  that  one  does 
not  need  to  worry  that  it  will  outgrow  his  rock 
garden. 

One  of  the  most  perfect  of  rhododendrons 
may  not  be  considered  for  a  rock  garden.  Yet, 
in  the  wild  it  takes  it  a  couple  of  hundred  years 
to  reach  four  feet  high.  Perhaps  R.  yakusi- 
manum  is  felt  to  have  larger  leaves  than  usual  for 
a  rock  garden  plant  but  is  has  no  faults  for  us. 
It  is  one  of  the  most  beautiful  foliage  plants, 
the  leaves  being  a  very  rich  green,  the  underside 
covered  with  thick  felt-like  indumentum  of 
silvery  tomentum.  The  flower  itself  reminds 
one  of  an  old-fashioned  nose-gay.  When  the  bud 
first  opens,  it  is  a  bright  pink  which  gets  paler 
as  the  flowers  open  more  fully.  When  in  full 
bloom  it  is  pure  white.  Can  you  resist  owning 
one? 

As  mentioned  earlier,  the  care  of  dwarf 
rhododendrons  in  a  rock  garden  is  minimal.  The 
roots  should  be  kept  damp,  not  wet.  They  need 
good  drainage.  And  please,  take  it  easy  with  the 
fertilizer!  Good  common  sense  tells  that  a  little 
plant  six  inches  high  does  not  need  the  same 
amount  of  feeding  as  a  plant  six  feet  high,  even 
though  the  tiny  one  may  be  much  older  than 
the  big  one.  A  little  dose  of  T.L.C.  and  these 
jewels  of  the  plant  world  will  love  you  for  it, 
and  show  it! 

Dwarf  rhododendrons  are  a  "must”  for  your 
rock  garden.  If  you  do  not  have  them,  you  are 
really  missing  something!  ^ 


R.  yakusimanum's 
beautiful  foliage  and 
apple  blossom  pink 
flowers  make  it  a 
star  performer  in  any 
rock  garden. 
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The  Garden’s  Mission  in  the  Decade  Ahead* 


*Dr.  Howards.  Turner,  President  of  The  New 
York  Botanical  Garden  has  written  an  editorial 
appearing  in  the  February  1973  issue  of  that 
organization's  Garden  Journal.  Because  the 
article  contained  information  equally  pertinent 
to  our  own  Arboretum,  the  Editorial  Board 
requested  and  has  received  permission  to  re¬ 
print  a  portion  of  it  here. 

.  .  .  the  Garden  from  its  inception  has 
enjoyed  generous  support  from  diverse  sources, 
public  and  private.  Since  World  War  II,  govern¬ 
mental  support  has  increased  and  in  recent 
years  an  effort  was  begun,  and  is  continuing,  to 
engage  the  active  participation  of  the  business 
community  through  a  campaign  of  annual 
giving.  The  Garden's  audience  has  always  been 
the  public  at  large,  but  now  a  new  focus  is  on 
the  citizens  of  New  York  City,  whose  mounting 
needs  for  Garden  services  are  paid  for  in  part 
with  funds  from  the  City  government.  As  a 
scientific  and  educational  institution,  the  Gar¬ 
den  has  always  drawn  its  staff  and  administra¬ 
tion  from  professional  ranks,  but  throughout 
the  eight  decades  of  its  existence  has  been 
grateful  for  the  active  and  valuable  collabora¬ 
tion  of  interested  volunteers.  It  is  our  hope  and 
desire  that  this  balance  will  continue,  for  the 
Garden's  broadening  role  in  a  rapidly  changing 
society  and  its  mission  in  an  ecologically 
unbalanced  world  still  will  require  the  fullest 
possible  measure  of  support. 

Traditionally,  the  Garden's  mission  has  been 
to  explore  and  explain  the  role  of  plants  in  the 
fabric  of  life,  from  scientific,  horticultural,  and 
aesthetic  points  of  view.  Displays  (indoor  and 


out),  educational  programs,  public  service  activ¬ 
ities,  and  research  have  reflected  this  concern. 
The  Garden's  superb  reputation  in  advancing 
and  sharing  knowledge  about  plants  is  inter¬ 
national  in  scope.  These  pursuits  shall  and  must 
continue. 

The  new  challenge  before  us  is  to  carry  the 
pursuit  one  step  further  and  apply  our  knowl¬ 
edge  of  plants  for  the  benefit  of  society.  We 
must  demonstrate  —  and  at  all  levels,  scientific, 
educational,  and  aesthetic  —  the  importance  of 
plants  to  mankind.  This  is  manifest  invoivment, 
ranging  from  the  preparation  of  environmental 
impact  statements,  living-resources  management 
plans,  and  the  training  of  environmental 
diagnosticians  to  the  development  of  practical 
“for  instance"  horticultural  displays  for  apart¬ 
ment  dwellers  and  home  owners,  creation  of 
plantings  which  show  the  keenest  sensitivity  to 
the  relationship  between  plants  and  land  form, 
and  the  fullest  use  of  the  world  catalog  of 
plants. 

No  longer  can  the  Garden  be  regarded 
merely  as  an  ornamented  park  for  diverse 
recreational  activities.  It  is  at  once  a  museum,  a 
special  kind  of  open  space,  a  permanent  field 
station,  and  an  outdoor  laboratory,  where 
people  can  find  satisfaction  and  solace,  where 
they  can  discover  much  about  their  natural 
heritage,  and  where  they  can  be  inspired  to 
make  wise  use  of  the  heritage.  The  Garden's 
success,  and  therefore  its  future  support,  will  be 
measured  by  its  effectiveness  in  advancing, 
sharing,  and  applying  knowledge  of  plants  for 
the  benefit  of  all  facets  of  society.  ▲ 


Dr.  Richard  A.  Howard  of  Weston,  Director  of  the  Arnold  Arboretum,  Jamaica  Plain,  was 
recently  named  president  of  the  American  Association  of  Botanical  Gardens  and  Arboreta  at  its 
annual  meeting  held  in  Los  Angeles.  Founded  in  1940  with  the  Arnold  Arboretum  one  of  the 
charter  members,  Dr.  Donald  Wyman,  former  Horticulturist  at  the  Arboretum,  was  the 
organization's  first  president,  holding  that  office  from  1940  to  1945. 

The  Arnold  Arboretum,  the  oldest  public  arboretum  in  the  United  States,  is  administered  by 
Harvard  University  and  the  Boston  Department  of  Parks  and  Recreation.  Its  two  hundred  sixty-five 
acres  contain  6000  varieties  of  ornamental  trees  and  shrubs  from  the  North  Temperate  zone. 
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Here  Come  the  A  rboretum  Ladies ! 


JEAN  HENDERSON* 


Doris  Taggart  shares  her  treasure  box  with  eager  youngsters  at  Newport  Hills  School  in  Bellevue. 

Photo:  Joy  Spurr 


"It's  wonderful  to  go  into  the  classroom 
and  see  the  children's  delight  that  you  are 
there/'  says  Doris  Taggart  of  the  Arboretum 
Foundation  Unit  Council's  School  Visitation 
Program. 

The  program  was  begun  under  the  Volunteer 
Services  of  Community  Resource  Bureau  in 
1969  by  Dora  Murphy  (Mrs.  Robert).  It  was 
announced  as  part  of  the  Unit  Council  Guide 
Program  by  Mrs.  John  Allen  at  the  September 
18  Governing  Board  meeting  that  year.  Sample 
treasure  boxes  were  taken  to  classes  where  the 
volunteers  identified  native  plants,  told  of 
Indian  or  pioneer  or  present  uses  of  plants. 


*Jean  Henderson  is  Public  Relations  Consultant  for 
the  Arboretum  Foundation. 


This  year's  director,  Mrs.  Taggart  is  enthu¬ 
siastic  about  the  program  that  takes  her  and 
many  other  volunteers  to  schools  over  the 
greater  Seattle  area  to  tell  elementary  pupils 
about  plants  and  the  Arboretum. 

"I  think  the  most  wonderful  things  about 
it  is  the  response  of  the  children,''  she  states. 

The  children  respond  in  various  ways,  but 
Mrs.  Taggart  especially  recalls  their  bright  eyes 
in  the  classroom  and  the  laboriously-written 
thank  you  notes  that  follow  the  visits.  Almost 
all  of  the  thank  you's  carry  the  same  theme: 
"Thank  you  for  the  plants.  I  wish  you  could 
come  back  soon." 

The  school  program  has  expanded  to  include 
districts  in  Seattle,  Bellevue,  Mercer  Island, 
and  Edmonds.  Last  year  27  different  class- 
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rooms  were  visited.  Much  of  the  program's 
growth  has  come  about  because  teachers  re¬ 
commend  it  to  others. 

Each  presentation  is  tailored  to  the  teacher's 
request.  Teachers  are  asked  in  what  direction 
they  would  like  the  program  slanted  and  are 
quizzed  about  what  things  the  children  have 
already  learned  about  the  subjects  to  be  dis¬ 
cussed.  If  a  special  interest  program  is  requested, 
such  as  a  discussion  of  identification  of  poison¬ 
ous  plants,  then  Mrs.  Taggart  seeks  out  Unit 
Council  members  with  this  particular  know¬ 
ledge. 

Generally,  however,  the  program  emphasizes 
native  plants,  relationships  to  environment,  and 
Indian  and  pioneer  uses  of  plants. 

The  Arboretum  Ladies,  as  they  are  called 
by  the  youngsters,  arrive  in  the  classroom 
with  freshly-cut  and  dried  specimens  (the  latter 
prepared  for  them  by^the  Herbarium  Com¬ 
mittee).  They  spend  about  an  hour  discussing 
native  conifers,  deciduous  trees,  shrubs,  and 
ground  covers.  Questions  from  the  young  stu¬ 
dents  are  encouraged  and  specimens  are  passed 
around  for  all  to  feel  and  smell. 

Visits  are  not  necessarily  limited  to  one 
time.  Sometimes  a  teacher  requests  a  series  of 
talks  and  many  times  the  school  program  is 
followed  by  the  class's  visit  to  the  Arboretum 
itself.  In  this,  as  well  as  the  training  of  the 
volunteers,  Arboretum  Ladies  work  closely  with 
the  Guide  Program. 

Mrs.  Taggart  recalls  one  class  to  which  a 
series  of  visits  was  made,  during  which  the 
children  studied  the  Arboretum  in  detail,  and 
drew  maps  of  it.  When  these  youngsters  toured 
the  Arboretum,  they  quickly  recognized  Rho¬ 


dodendron  Glen,  Azalea  Way,  Woodland  Garden, 
and  other  areas  and  squealed  with  delight 
at  each  discovery 

Effects  of  pollution  on  plants  are  often 
pointed  out  as  the  youngsters  tour  the  Ar¬ 
boretum.  Children  may  also  learn  that  sticks 
deteriorate  and  help  feed  plants,  but  that 
bottle  caps,  paper,  and  other  litter  detract 
from  the  Arboretum's  beauty.  One  group 
started  its  own  clean-up  campaign  as  they 
walked,  carefully  depositing  all  the  trash  in 
an  appropriate  container  when  they  completed 
the  tour.  Two  children  then  announced  that 
they  were  going  to  make  posters  to  tell  others 
how  litter  hurts. 

Nine  volunteers  conducted  the  school  pro¬ 
grams  last  year.  These  include  the  special 
interest  speakers  called  upon  for  their  particular 
knowledge  of  a  requested  subject.  Mrs.  Taggart 
says  there  were  also  eight  participants  in  the 
combined  training  program  with  the  Native 
Walk  guides  last  fall. 

As  she  thinks  of  the  volunteers'  efforts, 
Mrs.  Taggart  keeps  remembering  the  joys  they 
have  shared  in  presenting  programs  in  class¬ 
rooms.  In  one  school  they  visited  handicapped 
children,  some  of  whom  could  not  even  walk. 

"They  were  so  delighted  to  see  us  and  their 
eyes  were  so  bright,"  she  recalls.  "One  little 
boy  left  the  room  and  when  he  returned  he 
just  stood  at  the  door  and  said  aloud,  'Oh, 
this  room  smells  good!  It  smells  green!'  " 

"It's  a  program  about  our  environment  and 
natural  resources,"  Mrs.  Taggart  concludes. 
"And  these  are  the  things  of  which  everyone 
should  be  made  aware." 

* 


Trees  .  .  .  have  at  once  a  humbling  and  uplifting  effect  on  men.  In  some  mystical  way  they 
seem  to  strike  a  spiritual  chord  in  us  and  to  make  an  appeal  for  serenity ,  sanity  and  wisdom. 

C.R.  Ranganathan,  Fifth  World  Forestry  Congress 
Dr.  Henry  Schmitz,  The  Long  Road  Travelled 

p.  XXI 


HAVE  YOU  ORDERED  YOUR  COPY? 
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The  Arboretum:  People,  Programs  a 


Assisting  the  staff  ir 
and  adults  alike  from  ti 
trained  volunteers.  Th( 
Arboretum  indoors  and 
At  the  extreme  left  stude 
examine  material  bro 
Christofferson  leads  a 
(right)  and  gives  them  b» 
species  of  deciduous  an 
materials.  Sometimes  a  t 
Similar  guided  tours  ar 
At  ten  o'clock  in  the  rr 
month,  the  Arboretum 
two  hour  walk  through 
or  beauty  at  that  partici 
ly  retired  Plant  Recor 
material  for  an  eager  < 
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Photo:  Joy  Spurr 
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Photo:  Joy  Spurr 


Photo:  Joy  Spurr 
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d  Plants 

kerpreting  our  Arboretum  to  children 
urrounding  community  are  many  well 
hool  Program  (pp.  12-13)  brings  the 
>  ches  the  lives  of  countless  youngsters. 
Kfrom  Newport  Hills  School  in  Bellevue 
i  by  the  Arboretum  Ladies.  Irene 
up  of  students  on  the  Native  Walk 
I  ical  information  on  approximately  25 
i  ergreen  trees,  shrubs  and  groundcover 
r  Northwest  history  is  added  for  spice! 

;  ai table  through  the  Japanese  Garden, 
c  ng  on  the  fourth  Wednesday  of  every 
E  lorers  invite  others  to  join  them  on  a 
area  of  the  Arboretum  having  color 
i  time.  Here  Bob  VanDenburgh,  recent- 
:  f or  the  Arboretum,  identifies  plant 
rp  of  Explorers. 


Photo:  Marge  Parrington 


Arboretum  Classes 


Arboretum  courses  scheduled  by  the  Collge 
of  Forest  Resources  for  fall  quarter  include 
both  beginning  and  intermediate  bonsai  culture, 
birds  of  the  arboretum,  fall  tours,  and  pruning 
ornamentals.  Further  information  and  registra¬ 
tion  blank  will  be  available  in  SPECTRUM  — 
due  for  distribution  the  last  of  August.  SPEC¬ 
TRUM  is  sent  free  of  charge  to  those  on  the 
Continuing  Education  mailing  list.  You  can 
place  your  name  on  this  list  by  calling 
543-2590. 


Have  you  purchased  your  copy  of  the 
Symposium  booklet  from  the  Arboretum 
office?  Other  botanical  directors  and  leaders 
think  our  Arboretum  is  a  very  special  place. 
Their  thoughtful  contributions  on  Arboretum 
management  should  be  read  by  every  member 
of  our  Foundation. 


^UfiLi.  Li.  uoux  cz^x/joxztum,  fzzjit  aLiuz  (jlj  uoux  sufifioxt 


We  are  pleased  to  welcome  the  following  new 
members  (January  1,  1973  through  March  31,  1973): 

Sustaining  —  Mr.  &  Mrs.  Ted  Marks.  Annual  —  Mrs.  J. 
D.  Addison,  Mr.  &  Mrs.  Robert  Barnes,  Mrs.  George  H. 
Bartling,  Mrs.  Bill  L.  Bell,  Mrs.  Bruce  T.  Berglund,  Mrs. 
Ray  H.  Bothel,  Mrs.  Philip  Cartwright,  Mrs.  G.  M. 
Christensen,  Mrs.  Lyle  M.  Clark,  Mrs.  Bernard  Conrad, 
Rebecca  Cook,  Mr.  &  Mrs.  A.  D.  Cornell,  Mrs.  Dennis 
C.  Davidson,  Mrs.  Herbert  Day,  Mrs.  Frank  R.  De- 
Bruyn,  Mrs.  John  W.  DeCoste,  Mr.  &  Mrs.  Ben  Dotson, 
Edmonds  Community  College,  Mrs.  W.  A.  Fleener, 
Mrs.  Edward  L.  Folsom,  Mrs.  Walter  Fontaine,  Mrs. 
Richard  L.  Foster,  Mrs.  David  G.  Fryer,  Mrs.  Don 
Glad,  Mrs.  John  T.  Graves,  Jr.,  Mrs.  Philip  D.  Hamlin, 
Mrs.  Richard  M.  Hammett,  Mrs.  Donald  Hellbaum, 
Mrs.  John  H.  Hill,  Miss  Mary  B.  Holt,  Miss  Carol 
Hooey,  Isaac  R.  Hunter,  Mrs.  Gordon  James,  Mr.  & 


Mrs.  James  T.  Johnson,  Mrs.  George  Z.  Kennaugh, 
Miss  Muriel  Kennedy,  Mrs.  Frank  Killien,  Mrs.  William 
Kirschner,  Mrs.  Robert  Knappe,  Mrs.  C.  Calvert 
Knudsen,  Mrs.  Robert  Langland,  Mrs.  Jesse  L.  Lock- 
yer,  Mrs.  John  C.  Lowe,  Mr.  &  Mrs.  Harold  Luiten, 
Mrs.  Howard  R.  Martin,  Mrs.  Matthew  Martin,  Mrs. 
William  G.  McMeekin,  Mrs.  Lewis  S.  Miller,  Mrs. 
William  Moore,  Mr.  Harold  A.  Newsome,  Mrs.  George 
C.  Oistad,  Jr.,  Mrs.  Tom  Osborn,  Mrs.  Elva  Jo  Paget, 
Mr.  &  Mrs.  Everett  P.  Paup,  Mr.  &  Mrs.  Robert  T. 
Penley,  Mrs.  John  Rawlings,  Jr.,  Mrs.  Ronald  Reed, 
Mrs.  William  A.  Ritter,  Mrs.  C.  E.  Robertson,  Jr.,  Mr. 
George  Ryan,  Mr.  Bruce  Sanford,  Mrs.  Ivan  L.  Settles, 
Mrs.  Charles  L.  Shaw,  Mrs.  Russell  Sheldon,  Mrs. 
Dorothy  N.  Solana,  Mrs.  John  Strauch,  Mrs.  R.  S. 
Taylor,  Mrs.  Catherine  Thompson,  Mrs.  Leslie  D. 
Turner,  Mrs.  Ruth  M.  Wakefield,  Mrs.  Robert  W. 
Wheeler,  Mrs.  J.  Knox  Woodruff,  Mrs.  Richard  Zue. 
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Magnolia  sargentiana  var.  robusta.  Photo:  Joseph  P.  Butler 

Arboretum  Spotlight 

Magnolia  sargentiana  var.  robusta 


This  is  unquestionably  one  of  the  most 
handsome  flowering  trees  in  the  Arboretum  at 
any  time  of  the  year,  but  coming  as  it  does  in 
March  or  early  April  when  there  is  no  similar 
competition  save  its  less  hardy  relative,  the 
Himalayan  Magnolia  campbellii,  and  opening  its 
immense  flowers  on  bare  branches,  it  is  indeed 
a  striking  object,  particularly  when  placed  in 
front  of  some  evergreen  trees  such  as  our  native 
Douglas  firs. 

The  Arboretum  is  fortunate  to  possess  half- 
a-dozen  of  these  splendid  trees  placed  in  various 
situations  in  the  eastern  half  of  the  area  where 
they  can  enjoy  the  sandy  type  of  soil  and  good 
drainage  which  they  need  as  well  as  some  shade 
in  the  afternoons  in  summer.  One  of  the  two 
largest  can  be  found  beside  Arboretum  Drive  E. 
at  the  head  of  Rhododendron  Glen,  facing  the 
parking  area  and  drinking  fountain.  This  tree  was 
planted  in  March  1958  and  first  flowered  in 


1967.  It  was  derived  from  scions  given  in  1952 
by  the  late  Donald  G.  Graham  of  Broadmoor, 
who  was  probably  the  first  person  to  introduce 
this  tree  to  the  Seattle  area,  by  importation 
from  England.  The  second  largest  came  from  a 
garden  at  Eugene,  Oregon,  an  eight  foot  tall 
plant  in  March  1956.  It  is  placed  on  the  bank 
above  the  trail  leading  to  the  Look-Out,  on  the 
south  side  of  Rhododendron  Glen.  First  flower¬ 
ing  occurred  in  April  1969. 

When  fully  developed  the  flowers  are  about 
ten  inches  across,  as  large  as  those  of  M. 
grandiflora,  in  color  a  pale  lilac-pink,  by  no 
means  as  bright  or  deep  a  rose  pink  as  those  of 
M.  campbellii.  The  tree,  however,  is  much 
hardier,  and  has  successfully  endured  a  number 
of  cold  winters  which  have  damaged  the  bark  of 
the  latter  species. 

Since  it  can  grow  to  40  feet  or  more  under 

(continued  on  page  19) 
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Weather  Report ,  Arboretum ,  1972 


Rainfall 

Average 
(21  years) 

Jan. 

6.03  ins. 

6.63  ins. 

Feb. 

5.63 

4.35 

March 

6.78 

3.97 

April 

5.15 

2.81 

May 

0.54 

1.84 

June 

2.61 

1.65 

July 

0.82 

0.74 

Aug. 

1.12 

1.21 

Sept. 

3.33 

2.15 

Oct. 

0.65 

3.48 

Nov. 

3.45 

6.03 

Dec. 

9.33 

6.32 

Totals 

45.44  ins. 

41.18  ins. 

^Recorded  April  27;  next  highest  figure  on  23rd,  70°F. 

Except  for  1968  (51.60  ins.)  this  was  the 
wettest  year  since  1953  (46.40).  Over  36  inches 
fell  in  the  six  months  January  through  April, 
and  November-December.  May  and  October 
were  unusually  dry,  and  like  July  recorded  rain 
on  only  five  or  six  days  of  each  month. 

The  coldest  portions  of  the  year  were  first  in 
late  January  when  the  maximum  temperature 
between  the  23rd  and  the  31st  ranged  from 
35°F.  down  to  22°F.,  and  the  minimum  for 
29°F.  to  8°F.  Snow  also  fell  at  this  time,  eleven 
inches  being  measured  at  the  airport.  Secondly, 
in  early  December  (3  through  13)  when  the 
maximum  was  between  25°F.  and  34°F.,  and 
the  minimum  9°F.  to  32°F.  A  north  wind  of 
from  5-14  m.p.h.  also  added  considerably  to 
the  cold  factor  and  its  effect  on  evergreen 
plants.  A  small  amount  of  snow  gave  little 
protection.  Considerable  damage  resulted  to 
many  plants,  especially  those  from  the  southern 
hemisphere  ( Eucalyptus ,  Leptospermum , 
Nothofagus,  E  seal  Ionia) ,  to  the  Ceanothus  col¬ 
lection,  pines  from  Mexico,  and  natives  of  the 
Mediterranean  region  ( Cistus ,  Rosmarinus, 
Arbutus  Unedo).  The  effects  of  two  cold 
periods  in  twelve  months  is  cumulative  and 
more  severe  than  we  usually  experience. 


Temp.  (F°) 
Max. 

Minutes 

Sunshine 
(at  airport) 
hours 

%  of  possible 

49 

8 

62.8 

23 

59 

18 

76.7 

26 

68 

28 

139.0 

38 

81* 

30 

206.2 

50 

90 

32 

226.2 

48 

84 

42 

217.7 

46 

91 

46 

354.1 

74 

89 

48 

324.9 

74 

85 

34 

178.2 

47 

70 

30 

145.1 

43 

60 

31 

86.6 

31 

54 

9 

60.0 

23 

The  extended  hours  of  sunshine  in  July  and 
August  evidently  played  a  major  part  in  the 
exceptionally  heavy  blooming  of  the  spring 
flowering  trees  and  shrubs  this  year,  e.g.  the 
Prunus  family,  Rhododendron  sutchuenense 
and  others,  and  almost  all  the  magnolias, 
especially  the  beautiful  Chinese  Yulan  (M. 
denudata) ,  and  the  various  forms  of  the  hybrid 
M.  X  soulangiana.  The  average  maximum  tem¬ 
perature  at  the  airport  during  August  was 
2.6°F.  above  normal. 

B.O.M. 

Editorial  comment:  The  summer  issue  of  the 
Arboretum  Bulletin  will  include  a  compilation 
of  data  from  several  areas  of  Oregon  detailing 
the  effects  of  the  colder  than  usual  winter  and 
the  effect  of  it  upon  plant  material.  A 
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SOME  OF  OUR  FAVORITES 
Won’t  You  Send  Us  Yours? 

R.  'CILIPINENSE' 

HELEN  CHILD* 


What  could  be  more  appealing  in  the  grey 
days  of  late  winter  than  a  lovely,  apple  blossom 
pink  rhododendron  —  its  bright  blossoms  seem¬ 
ing  to  hold  the  promise  of  spring!  There  are 
many  early  blooming  rhododendrons  which 
surely  are  harbingers  of  the  profusion  of  color  a 
garden  has  to  offer  as  the  spring  months  arrive. 
In  fact  there  are  so  many  beautiful  varieties 
that  it's  difficult  to  name  a  favorite,  but  surely 
R.  'Cilipinense'  has  to  be  a  choice  of  mine. 

I  was  first  introduced  to  this  pretty  flower  at 
a  Garden  Club  horticulture  meeting  and  im¬ 
mediately  sought  a  plant  for  my  garden.  Since 
then  we've  been  richly  rewarded  with  its 
delicate  blossoms  early  in  March  when  everyone 
is  anticipating  the  sunshine  and  bright  days  of 
spring.  The  lovely  blossoms  of  R.  'Cilipinense' 
are  especially  appreciated  after  winter  has 
seemingly  lingered  too  long.  The  rest  of  the 
year  the  plant  is  a  strong  addition  to  any  flower 
bed  with  its  lustrous,  green  leaves  and  their 


*Mrs.  Gerald  F.  Child  is  a  Tacoma  member  of  the 
Foundation  Board  of  Directors. 


attractive  sheen.  This  hybrid  is  a  cross  between 
R.  ciliatum  and  R.  moupinense  and  is  described 
as  a  semi-dwarf  that  will  withstand  tempera¬ 
tures  to  five  degrees.  However,  if  there  is  frost 
at  blooming  time,  it  is  best  to  give  the  buds 
some  protection  from  the  cold. 

I'm  sure  anyone  acquainted  with  this  dainty 
rhododendron  would  agree  that  it's  a  brilliant 
addition  to  a  Northwest  garden  where  it  may 
find  such  a  very  special  welcome.  4 


(continued  from  p.  17) 

favorable  conditions  and  is  bushy  in  habit, 
occupying  considerable  space,  it  is  not  a  tree 
for  a  small  garden,  but  where  space  is  available 
and  it  can  be  suitably  placed  and  sheltered  from 
wind  it  will  indeed  prove  an  excellent  invest¬ 
ment  and  give  pleasure  for  many  years  to  come. 
This  tree  was  introduced  by  E.  H.  Wilson  from 
western  China  in  1908  to  the  Arnold  Arbo¬ 
retum. 

B.  O.  Mulligan 
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UNIT  CONVERSATIONS 


A  selection  of  northwest  native  tree  seeds 
was  presented  to  the  Kobe  Municipal  Arbore¬ 
tum  in  October  in  Kobe,  Japan  by  members  of 
the  University  of  Washington  Arboretum 
Foundation  to  honor  the  fifteenth  anniversary 
of  the  Kobe -Seattle  sister  city  affiliation.  The 
delegation,  twenty-nine  Arboretum  Foundation 
members,  was  led  by  Marguerite  Sherman  (Mrs. 
Dallas  K.)  chairman  of  the  Japanese  Garden 
Tour  Guide  Program.  Mrs.  Robert  Sprague,  a 
Foundation  member  since  1939  and  president 
of  the  first  unit,  made  the  presentation  to 
Deputy  Mayor  Manabe  Kano  of  Kobe.  Mr. 
Kanomitsu  of  the  Office  of  Foreign  Affairs  in 
Kobe  presented  Mrs.  Sprague  with  a  gift  for 
our  Arboretum  —  eight  packets  of  maple  seeds 
which  have  been  planted.  While  visiting  the 
Kobe  Arboretum,  all  members  of  the  delegation 
took  part  in  the  planting  of  seeds  of  tsuga 
heterophy/la  (Western  hemlock),  pseudotsuga 
menziesii  (Douglas  fir)  and  abies  magnifica 
(California  red  fir)  in  an  area  designated  as  the 
“Seattle  Forest." 

Following  a  January  inventory,  Unit  Council 
Greenhouse  chairman  Ruby  Williams  (Mrs.  W. 
E.)  reported  2,992  plants  for  the  Spring  Plant 
Sale!  The  purpose  of  the  Greenhouse  commit¬ 
tee  is  to  raise  the  unusual,  the  popular  requested 
plant,  and  cuttings  of  selected  Arboretum 
grown  material  provided  by  the  Arboretum 
staff.  There  is  always  room  on  Tuesdays  for 
volunteer  workers  to  help  take  cuttings  and 


care  for  plants  in  the  Patricia  Calvert  green¬ 
house.  This  is  an  excellent  way  to  learn  plant 
material  and  the  use  of  a  greenhouse.  A  book 
Cuttings  Through  the  Year  prepared  by  our 
greenhouse  gals  and  published  by  the  Arboretum 
Foundation  is  available  in  the  Foundation 
office. 

Memorials  in  the  form  of  donations  are  a 
fitting  tribute  to  those  who  have  devoted  their 
time  and  energies  to  further  the  development 
of  the  Arboretum.  Contributions  should  be 
made  to  the  Arboretum  Foundation  Memorial 
Committee  and  may  be  ear-marked  for  specific 
purposes.  Recently  the  Unit  Council  Herbarium 
Committee  received  a  donation  in  the  memory 
of  Dorothy  Schwager  (Mrs.  John).  They  plan 
to  build  a  permanent  herbarium  display  board. 
Unit  16,  the  Myrtle  DeFriel  Unit,  gave  a  gift 
in  memory  of  Mrs.  DeFriel's  husband  Jay.  It 
will  be  used  in  the  Unit  Council  Greenhouse. 

Phyllis  Morgan 


We  wish  to  extend  a  great  big  THANK 
YOU  to  all  you  hard-working,  stalwart,  and 
sometimes  soggy  workers  who  turned  out  for 
Work  and  Fun  on  both  April  18th  and  May  14. 
Your  many  hours  of  time  and  "talent"  spent 
improving  our  arboretum  will  be  appreciated 
by  members  and  visitors  this  coming  season. 
Many  thanks  to  all  of  you. 

Lee  Clarke  and  Bev  Smith,  Co-chairmen 


ENVIRONMENTALISTS!  GARDENERS! 

Owner  wants  you  to  have  this  three  bedroom  contemporary  house  in  north  end, 
beautifully  sited  on  two-thirds  wooded  acre  that  includes  two  extra  building  lots. 
Formerly  featured  in  Seattle  Times  as  home  of  well-known  landscape  architect.  Will 
be  shown  by  appointment. 

486-6137  Evenings 
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Book  Reviews 


MULTI-SEASON  SHRUBS  AND  TREES,  by  Richard 

Gorer;  Faber  &  Faber,  London;  $8.75. 

Mr.  Gorer  describes  530  species,  alphabetically, 
which  have  attractions  in  addition  to  their  flowers, 
i.e.,  bark,  new  wood,  new  foliage,  autumn  color  in 
foliage  or  fruit.  He  does  this  with  interesting  informa¬ 
tion  about  each  one,  but  without  being  too  "wordy”. 
He  does  not  mention  one  of  my  favorite  attractions, 
branching  structure  or  pattern,  and  I  could  wish  for 
more  of  the  excellent  black-and-white  photographs, 
but  I  can  forgive  him  these  for  the  very  useable 
tabulated  list  at  the  back  of  the  book  showing,  at  a 
glance,  the  attractions  of  each  plant  (other  than 
fragrance).  There  is  also  a  list  of  common  names  for 
some  of  the  genera  and  species.  The  author  gives  some 
valuable  cultural  tips  in  the  introduction  which, 
though  applying  to  Britain,  would  not  go  far  afield  in 
the  Pacific  Northwest.  It  is  an  altogether  enjoyable 
book! 

M.  W.  BAIRD 


NATURE  AS  DESIGNER:  A  BOTANICAL  ART 
STUDY,  by  Bertel  Bager;  Van  Nostrand-Reinhold; 
1966.  176pp.,  191  text  photographs;  $14.95. 

Dr.  Bager  is  a  Swedish  surgeon  who  makes  open 
love  to  Nature,  a  practice  which  in  America  is  regarded 
as  an  idle  amusement,  if  not  a  downright  waste  of 
time.  He  is  attracted  to  the  shapes  of  fruits,  seeds 
and  their  capsules,  the  wings  and  hooks  that  serve  to 
distribute  seeds,  and  the  patterns  which  are  left  on 
stems  when  the  seeds  have  fallen  away.  He  is  attracted 
by  the  marvelous  fit  of  plant  structures  to  their 


functions  and  by  their  economy  of  materials,  both 
being  adaptations  to  survival  of  the  species. 

He  preserves  his  collected  specimens  dry  or  in 
pickle  in  a  cabinet  which  he  calls  a  "fructarium," 
then  mounts  them  for  photography  on  little  pedestals 
of  modeling  rubber.  Many  of  the  specimens  are  from 
the  countryside  of  Sweden;  they  represent  circum- 
boreal  plants  which  also  live  wild  in  Washington.  A  few 
specimens  of  unusual  interest  are  borrowed  from 
museum  collections  or  are  taken,  with  permission, 
from  arboretums. 

The  book  is  essentially  an  atlas  of  photographs 
with  extensive  captions.  One  of  the  subjects  is  the 
fruit  of  a  tropical  plant,  Lecythis,  as  big  as  a  baby's 
head,  reproduced  on  a  full  page  at  natural  size. 
Many  subjects  are  magnified  from  two  to  eight 
diameters.  The  photographs  are  black-and-white,  re¬ 
produced  by  a  fine  screen  process  which  emphasizes 
form  and  texture.  Color  would  have  been  prettier 
but  would  have  drawn  attention  from  the  shapes 
which  the  author  wants  to  emphasize.  I  like  his 
photo  techniques.  He  uses  point-of-light  illumination 
for  smooth  subjects  and  diffuse  illumination  for 
rough  ones.  The  use  of  back-lighting  provokes  imagi¬ 
nation;  it  is  not  an  explicit,  textbookish  way  of 
illustrating  plants.  Though  the  author  has  collected  a 
few  seed  pods  that  look  like  snakes,  pigs,  or  birds, 
and  has  heightened  the  illusion  by  posing  them  as 
snakes,  pigs,  or  birds,  his  departures  into  whimsy  are 
few.  To  photograph  a  hundred  similar  subjects  and 
yet  maintain  variety  was  not  an  easy  task.  The  more 
one  studies  the  results,  the  more  one  respects  the 
author  for  his  success  in  avoiding  monotony. 

The  title  of  the  book  notwithstanding,  I  believe 
that  Dr.  Bager  is  more  architect  than  artist,  for  his 
pictures  are  clean  and  precise,  balanced  and  purpose¬ 
ful.  Artists  will  see  beauty  in  them  but  not  that 
element  of  uncertainty  —  that  searching  for  some¬ 
thing  beyond  the  visual  and  felt  —  which  characterizes 
art. 

Victor  B.  Scheffer 
14806  S.  E.  54th  St.,  Bellevue,  WA  98006 


OOQu— 


From  pygmy  goats  to  ladybugs  and  slugs,  Northwest 
Companion  Planter  is  the  Pacific  Northwest's  only  regional 
magazine  on  organic  gardening  and  agriculture.  Exper¬ 
ienced  gardeners  tell  how  they  use  organic  fertilizers, 
compost,  biological  pest  controls,  companion  plants,  and 
natural  pesticides.  Interesting  photo  essays  on  topics 
such  as  indoor  herb  raising,  small  livestock,  and  organic 
growers.  Articles  for  rural,  city  and  indoor  gardeners. 

Limited  numbers  of  complete  back  issue  sets  are  available. 
(June,  July,  August,  Fall,  November,  December,  Winter.) 
$2.10  for  complete  set;  45<t  individual  copies. 


|  |  Enclosed  is  $>4.00  ($3.00  retired) 
for  one  year  (10  issues). 

|  |  Enclosed  is  $6.10  ($5.10  retired) 
for  complete  set  of  back  issues  and 
a  subscription. 

Please  send  a  sample  copy. 

Send  special  gardening  club  group 
rates. 

311  First  Avenue  South,  Seattle,  Wash. 


Name 


Address 


City,  State,  Zip 
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INDEX  TO  ARBORETUM 


SAXE  FLORAL 

ALL  YOUR  GARDEN  NEEDS 
and 

CUT  FLOWERS 

Too 

2402  N.  E.  65th 

LA.  3-4415  LA.  3-3646 


Uneeda 

Gardening  Service 

EXPERT  SERVICE 

REASONABLE  RATES 
GOOD  ADVICE 

STEVEN  SCHANEN 

Graduate , 

University  of  Washington  Botany  Dept. 

EA  4-9996 
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SUBJECT 


ACER 

Acer  circinatum  (Vine  Maple),  S  3 
A.  macrophy/lum,  F  19 
A.  platanoides,  F  4 

ARBORETUM  -  U  of  W 

Arboretum  Annual  Report,  July  1971-June,  1972, 
F  12 

Arboretum  Classes,  F  24,  Su  23,  S  24,  W  22 
Arboretum  Weather,  S  23 

BOOKS  REVIEWED 

Camellias:  The  Huntington  Gardens, 

Huntington  Library,  F  29 
Flowers  of  the  World,  Perry,  W  36 
Forests  of  Lilliput,  The  Realm  of  Mosses  & 
Lichens,  Bland,  S  27; 

Hil/ier's  Manual  of  Trees  &  Shrubs,  Hillier  and 
Sons,  S  27; 

Pacific  Northwest  Ferns  and  Their  Allies,  Taylor, 
Su  24; 

Plants  and  Gardens,  Vol.  28,  Brooklyn  Botanic 
Garden,  F  30; 


Plant  Jewels  of  the  High  Country,  Payne,  F  29; 
The  Compleat  Naturalist  -  A  Life  of  Linnaeus, 
Blunt,  Su  24; 

The  Principles  of  Pollination  Ecology,  Faegri 
&  L.  van  der  Pijl,  Su  23; 

Wildf lowers  I,  The  Cascades,  Horn,  F  30 


BULBS 

Allium,  F  6 

Colchicum  autumnale,  Su  2 

C.  speciosus  'Album',  Su  2 

C.  speciosus  'Album  Plenum',  Su  2 

C.  'The  Giant',  Su  2 

C.  'Water  Lilly',  Su  2 

Crocus  ancyrensis,  Su  3 

C.  'Cassiope',  Su  3 

C.  chrysanthus,  Su  3 

C.  laevigatus  var.  fontenayi,  Su  3 

C.  medius,  Su  3 

C.  'Oxonian',  Su  3 

C.  sieberi,  Su  3 

C.  speciosus  a  I  bus,  Su  2 

C.  susianus,  Su  3 

C.  tomasinianus,  Su  3 

C.  versicolor  var.  picturatus,  Su  3 

Erythronium,  Su  4 

E.  oregonum,  S  3 
Fritillaria,  Su  4 

F.  lanceolata,  S  3 

Ga  Ian  thus  elwesii,  Su  3 

G.  nivalis  'Plenus',  Su  3 
G.  nivalis,  Su  3 

Iris  histrioides,  Su  3 
/.  reticulata  'Cantab',  Su  3 
/.  reticulata  'Houce',  Su  3 
/.  reticulata  vartanii,  Su  4 
Li  Hum,  F  6 

L.  columbianum,  S  3 

L.  martagon,  F  5 
Muscari  'Blue  Spike',  Su  4 

M.  comosum  var.  plumosum,  Su  4 
Narcissus  asturiensis  (minimum),  Su  5 

N.  bulbocodium  var.  romieuxii,  Su  5 

N.  bulbocodium  vulgaris  var.  conspicuus,  Su  5 

N.  bulbocodium  obesus,  Su  5 

N.  bulbocodium  citrinus,  Su  5 

N.  canaliculatus,  Su  5 

N.  cantabricus  var.  clusii,  Su  5 

N.  cantabricus  var.  petunioides,  Su  5 

N.  cyclamineus,  Su  4 

N.  jonquilla,  Su  5 

N.  nanus,  Su  5 

N.  ru pi co la,  Su  5 

N.  triandrus  albus,  Su  5 

N.  triandrus  concolor,  Su  5 

N.  wa fieri,  Su  5 

Scilla  var.  atrocoerulea  sibirica,  Su  3 

Sternbergia  lutea,  Su  2 

Trillium  ovatum,  S  3 

Tulipa  aucheriana,  Su  4 

T.  fosteriana,  Su  4 

T.  greigii,  Su  4 

T.  kaufmanniana,  Su  4 

T.  pule  he  I  la,  Su  4 

T.  saxati/is,  Su  4 

T.  tarda,  Su  4 

T.  turkestancia,  Su  4 

CAMELLIAS 

Camellia  sasanqua,  Su  1 1 ,  F  29 
C.  reticulata,  F  29 
C.  sinensis,  F  29 

CLEMATIS 

Clematis,  Su  10 
C.  armandi,  Su  1 1 
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DWARF  SHRUBS 

Ceanothus  gloriosus,  S  9 

Dry  as  drummondii,  S  1 0 

Kalmia  polifolia  (Bog  Kalmia),  S  3,  F  28 

Ledum  groenlandicum  (Labrador  tea),  S  3,  F  28 

FAVORITES 

Cornus  nuttalii,  Su  21 
Kalmia  polifolia,  F  28 
Ledum  groenlandicum,  F  28 
Stewartia  pseudo-camellia,  W  28 

FERNS 

Adiantum  pedatum,  S  3,  W  3 
AspidotiS  densum  (Oregon  cliff-brake,  Indian's 
dream),  W  3 

Asplenium  trichomanes  (maidenhair  spleenwort), 
W  3 

A.  viride  (green  spleenwort ),  W  3 
Athyrium  distentifolium  (alpine  ladyfern),  W  4 
A.  filix-femina  (ladyfern),  W  4 
Blechnum  spicant  (deer  fern),  S  3,  W  4 
Cheilanthes  graciUima  (lace  fern),  W  4 
Cryptogramma  crispa  (parsley  fern),  W  4 
Cystopteris  fragilis  (bladder  fern),  W  4 
Dryopteris  arguta  (coast  wood  fern),  W  4 
D.  austriaca  (spiny  wood  fern),  W  4 

O.  filix-mas  (male  fern),  W  4 
Gymnocarpium  dryopteris  (oak  fern),  S  3,  W  4 
Pityrogramma  triangularis  (goldback  fern),  W  4 
Polypodium  hesperium  (western  polypody),  W  5 

P.  glycyrrhiza  (licorice  fern),  W  4 
P.  scouleri,  W  5,  S  3 

P.  vulgare,  S  3 

Polystichum  andersonii,  S  3,  W  5 
P.  lonchitis  (holly  fern),  W  5 
P.  mohrioides  (Shasta  shield  fern),  W  5 
P.  munitum  (sword  fern),  W  5,  S  3 
P.  scopulinum,  (Eaton's  sheild  fern),  W  5 
Pteridium  aguilinum  (Bracken),  W  5 
Thelypteris  nevadensis  (Sierra  water  fern),  W  5 
T.  phegopteris  (Northern  Beech  fern),  W  5 
Woodsia  oregana  (Oregon  woodsia),  W  5 
Woodwardia  fimbriata  (chain  fern),  W  6 

GREENHOUSE  PLANTS 

Cereus  grandif torus  (cactus),  F  10 

GROUND  COVER 

Arctostaphylos  uva-ursi  (kinnikinnick),  S  3 
Asarum  caudatum  (wild  ginger),  S  3 
Coptis  laciniata  (gold  thread),  S  3 
Cornus  canadensis  (Canadian  bunchberry),  S  3 
Gaultheria  ovatifolia,  S  3 
Linnaea  borealis  (twin  flower),  S  3 
Rubus  lasiococcus,  S  3 
R.  pedatus,  S  3 

Tolmiea  menziesii  (piggy-back  plant),  S  3 

Vancouveria  planipetala,  S  3 

Viola  sempervirens  (evergreen  violet),  S  3 

HERBACEOUS 

Agropyron  repens  (quack  grass),  F  13 
Arum  (lily),  F  11 

Asarum  caudatum  (wild  ginger),  S  3 

Asti  I  be,  F  5 

Calceolaria,  F  8 

Camassia,  S  3 

Campanula,  F  6 

Coreopsis  bicolor,  F  8 

Delphinium  card  inale,  W  1 7 

Dicentra  formosa  (Pacific  bleeding  heart),  S  3 

Disporum  oregonum  (Fairy  Bells),  S  3 

Equisetum  (horsetail),  F  13 

Gentiana,  F  6 

Heliconia  (Musaceae),  W  16 
Heliconius  (wild  plantain),  F  8 
Helianthus  rig  id  us,  F  7 
Hordeum  jubatum  (annual  grass),  F  5 


Medicago  falcata,  F  2 

M.  sativa,  W  1  7 

Mitella  ovalis  (miterwort),  S  3 

Paeon  ia,  F  6 

Phlox  paniculata,  F  5 

Rudbeckia  hirta  (black-eyed  susan),  F  7 

Sauromatum  (voodoo  lily),  F  11 

Sisyrinchium,  F  8 

Smilacina  racemosa,  S  2 

S.  stellata  (Starry  Solomon's  Seal),  S  3 

Trot  Hus,  F  6 

HONORS 

Award  to  Donald  McClure,  Su  19 
Haig,  Emily,  S  24 

ILEX 

Ilex  aquifolium,  F  1 3 
A  cornuta,  F  13 

INSECT 

Centris  (bee),  F  9 

Dendroctonus  pseudotsugae  (Douglas-fir  beetle),  Su  6 

D.  ponderosae  (mountain  pine  beetle),  Su  6 

Euglossa  cyanura  (bee),  F  9 

Manduca  (moth),  W  15 

M.  sexta  (adult  tobacco  hornworm),  W  1  5 

Megachile  rotundata  (leafcutter  bee),  W  17 

Nomia  melanderi  (alkali  bee),  W  17 

Tegeticula  yuccasella  (moth),  F  10 

Yucca  filamentosa  L.  (moth),  F  10 

Yucca  whipplei  Torr.  (moth),  F  10 

MAGNOLIA 

Magnolia,  Su  17 
M.  campbel/ii,  F  21 
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Arctostaphylos  media  (kinnikinnick  or  bearberry),  S  9 
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Berber  is,  F  13 

Betula  nana  (birch),  S  10 

Cestrum  nocturnum,  F  1 0 

Cotoneaster  adpressus,  S  10 

Cotoneaster  lucida,  F  6 

C.  dammeri,  S  10 

Ceanothus,  F  13 
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Cornus  alba,  F  4 

Corylus  ave liana,  F  4 

Cytisus  kewensis  (broom),  S  10 

Daphne  collina,  S  1 0 

Dry  as  octopetala,  S  1 0 

Echinopanax  e latum,  F  6 
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Genista  sagittalis  (arrow  broom),  S  10 
Ilex  crenata  var.  (Mariesii  nummularia),  S  10 
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Salvia  officinalis  (sage).  S1 1 


25 


Sambucus  (elderberry),  F  6 
Spirea,  F  6 

S.  but  lata,  S  1 1 
Sycoparrotia,  F  14 
Syringa,  F  6 

Thymus  citriodorus  (lemon  thyme),  S  1 1 

T.  vulgaris  (thyme),  S  11 
Vaccinium,  F  1 9 
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V.  p/icatum,  F  1 3 

V.  sargentii,  F  1 3 
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Abies  pinsapo  (Spanish  fir),  F  14 
Betula  pendu/a  (White  birch),  F  5 

B.  verrucosa,  F  5,  6 
Corylus,  F  6 

Corn  us  f  fori da,  Su  22 

C.  nuttallii  (Western  Dogwood),  Su  21,  S  3 
Eucalyptus,  F  13 

Eucryphia  glutinosa,  W  32 

Franklinia  alatamaha  (Gordonia  alatamaha),  F  25 
Fraxinus  orientalis,  F  4 

Gordonia  alatamaha,  (Franklinia  alatamaha),  F  25 

Larix  sibirica,  F  6 

Liquidambar  (Sweet-gum),  Su  17 

Liriodendron,  Su  17 

Malus  (Apple),  F  6 

Oxydendrum,  F  13 

Picea  likiangensis,  F  1  3 

Pinus  patu/a,  F  13 

P.  sibirica,  F  6 

Platanus  (Plane  tree),  Su  17 

Pop  ulus,  F  4 

Prunus  maackii,  F  4 

Robinia,  (locust),  Su  17 

Sorbus,  F  4 

THia  ( Linden),  Su  1  7 

Ulmus  (Elm),  Su  17 

VINES 

Act  in  id  ia,  F  6 
A.  chinensis,  Su  1 1 

Celastrus  scandens  (American  bittersweet),  Su  1 1 

Cissus  capensis  (Evergreen  grape),  Su  1 1 

Cobaea  scandens,  Su  1 0 

Convolvulus  arvensis  (bindweed),  F  8 

Cucurbita  (gourds),  Su  10 

Euonymus  fortune i,  Su  1 1 

E.  obovatus,  Su  1 0 

E.  radicans,  Su  10 

Fatshedera  lizei,  Su  1 1 

Fledera  helix  (English  ivy),  Su  10 

Hydrangea  petiolaris  (climbing  hydrangea),  Su  10 

Impomoea  purpurea  (morning  glory),  Su  1 1 

Kodsura  japonica,  Su  1 1 

La n tana  depressa,  Su  1 1 

Lonicera  (Honeysuckle),  Su  10 

L.  montevidensis  (trailing  fuchsias),  Su  1 1 

Lathyrus  odoratus  (Sweet  pea),  Su  10 

Parthenocissus  quinquefolia  (Woodbine),  Su  10 

P.  tricuspidata,  (Boston  ivy),  Su  10 

Passiflora  caerulea  (Passion  flower),  Su  10 

Pelargonium  peltatum  (Ivy  geranium),  Su  11 

Phaseolus  coc  cineus  (Scarlet  runner  bean),  Su  1  0 

Plumbago  capensis,  Su  1 1 

Polygonum  aubertii  (Silverlace)  Su  10,  11 

Pueraria  thunbergiana  (Kudzu  vine),  Su  1 1 

Smilax  rotundifolia  fHorsebriar),  Su  1 1 

Vitis,  Su  10 

V.  coignetiate  (Glory  vine),  Su  1 1 
Wisteria,  Su  1 0 
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“It’s  my  own  invention,”  said  White  Knight  to 
Alice  as  they  journeyed  down  the  [forest]  path  .  .  .  . 
“I’m  a  great  hand  at  inventing  things.  Now  I  daresay 
you  noticed .  . .  that  I  was  looking  rather  thoughtful ?”* 
We’re  not  inventing  —  and  the  thoughtful  part  has 
passed!  WE  ARE  FEELING  JOYFUL!!!!!!!!!!!!  DR. 
HENRY  SCHMITZ’  book  The  Long  Road  Travelled 
published  by  the  ARBORETUM  FOUNDATION  is 
off  the  press  and  available  in  the  Arboretum  Foun¬ 
dation  office!  A  limited  edition  of  numbered  and 
autographed  copies  bound  in  rich  brown  Moroccan 
leather  as  well  as  a  regular  cloth  bound  edition  are 
both  available  at  very  reasonable  prices  of  $20.00  and 
$10.00  respectively.  Every  Foundation  member  will 
enjoy  reading  Chapter  Seven,  the  only  published  his¬ 
tory  of  our  Arboretum.  Order  your  copy  today  by 
calling  325-6510. 

“I’ll  get  one,  ”  the  Knight  said  thoughtfully  to  him¬ 
self  “One  or  two  —  several !”* 

*With  apologies  to  Lewis  Carroll, 
Through  the  Looking  Glass 
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